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[0020] General, when data is recorded on a recording medium in a computer, a 
recording position is determined based on a iogica, sector number assigned by a file system. 
The file position indicated by a logica, sector number is .ogical and re.ative pos.uon 
information. When a recording operation is performed in a drive, the logica. sector 
number needs to be converted into a physica. sector number indicating a position at whtch 

defects of the disc. However, when user data is actually recorded by the file system, the 
user data is transmitted to a recording and reproducing apparatus using only the logtca. 
sector number, and the recording and reproducing apparatus converts the .ogical sector 
number into the physica. sector number, which indicates a position a. which the data » 
actually recorded, using defect management information. Accordingly, when defect 
management information contained in a disc has erroneously been read and written ,n a 
given recording and reproducing apparatus, data cannot be exactly read from or wntten to 
the disc in another recording and reproducing apparatus. 

BXBl] Moreover, in the case of a DVD-RAM disc, every defect management process is 
supposed to be performed by a drive so that the file system or the host interface can record 
or reproduce a file without using information related to completed physical defect 
m anagementprocesse, Accordingly, most of the drives are not provided with a functton 
of recording or reproducing information in or from DMA, and moreover, are not proved 
with a standard command for recording or repricing information in or from the DMA. 
However, an environment must be prepared in any way such that data can be read by a 
computer, which can analyze DMA information, to determine whether the DMA 
information is properly formed, and it must be possible to record accurate informatton m a 
corresponding DMA to maUe a standard test disc. In order to effectively perform such an 
operation, a modified drive for recording or reproducing information in or from 
provided. This modified drive can be easily designed or obtained by those skiiled m the 
art, and thus a description thereof will be omitted. 
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[0022] A verifier 130 compares the DMA mirror fi.e 13 for the C-l disc irutialized wrth 
cer tl fica,i„n 12, which is general by the modified drrve 120 from Ore disc with DMA 
information by the drive to be tested 110, with a reference DMA mirror fne for the C-l 
disc 1! and mforms the manufacturer or user of the result of performing a test to check 
whether DMA information is properly generated after initiation with certification. The 
reference DMA mirror fiie is stored in advance or is provided from the outside (a controUer 
for generating a DMA mirror file) aUhough not shown. The DMA mirror fiie can be 
referred to as test information, and the reference DMA mirror fiie can be referred to as 
predetermined test information. Moreover, the reference DMA mirror file may be referred 
t „ as a DMA information file which contains idea, data without errors, which can occur 
when a drive normally performs an entire operation. 

[0023] A verification method according to the present invention inc.udes the steps of 
generating as test information, a DMA mtrror fde from DMA information, which ts 
generated after performing initialization with certification on a test disc, which is obtamed 

reference test information for initialization with certification to provide the test resuit. The 
DMA mirror file contains specific information for test purposes as well as al. DMA 
information. The modified drive 120 can write DMA information in a DMA mirror file to 
a DMA area of a disc, and can save the DMA information of the disc into the DMA mtrror 
file The test items of the DMA information to be verified upon initialization wtth 
certification will be described with reference to FIGS. 2 through 5. 

[0024] AS shown in FIG. 2, the check items for verifying a DMA structure are an error 
condition of DMA1 through DMA4, DDS/PDL update counters in DDS1 through DDS4 
a „d in SDL1 through SDL4, SDL update counters in SDU through SDL4 and contents of 
DMA1 through DMA4. 

[0025] The item of the error condition of DMA is for checking whether errors exist in 
DMAs, two of which are located in a .ead-in area and two of which are located in a lead- 
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out area. Uncorrectable errors must no, exist i„ the four DMAs, DMA1, DMA2, DMA3 
and DMA4. .f any uncorrectable error is detected in any one of the DMAs, the pert.nen. 
verification is determined to be a fai.ure, and a test needs to be retried using a new test 



disc. 



[0026, in the case of initiation with certification, it is checked whether the vaiues 
M which indicate the values of DDS/PDL update counters in four DDSs, ..e., DDS1, 
DDS 2 DDS3 and DDS4, and in four SDLs, i.e., SDLi, SDL2, SDL3 and SDL4, are 0, 
and whether the vaiues k, which indicate increments of the counters representing a 
difference in the DDS/PDL update counters before and after a test, are "l." It » aiso 
checked whether the values of the eight DDS/PDL update counters are the same. Here, the 
vaiue of each DDS/PDL update counter indicates the total number of update and rewr.te 
operations, which are performed on a DDS/PDL block. The value of each DDS/PDL 
update counter must be set to "O" at the beginning of the initialization and increased by one 
when a DDS/PDL block is updated or rewritten. When the initialization is completed, the 
DDS/PDL and SDL blocks must have the same update counter values. Sunnarly, .t » 
checked whether the values N, which indicate the values of SDL update counters in four 
SDLs i e SDL1, SDL2, SDL3 and SDL4, are "0," and whether the values k, winch 
indicate increments of the SDL update counters representing a difference in the SDL update 

SDL update counters are the same. 

[0027] The basic structure of the DMA before certification for detecting defects on a 
disc begins, is recorded. Under the state in which the value of a bit indicating "m- 
progress" in a disc certification flag within the DDS of the DMA is set to M." the vah-e of 
each update counter is set to ■<>■ which is an initial value when certification begins. The 
value of the update counter is increased by one when the DMA is updated by recordmg 
information on defects in the DMA after completion of certificatton. 
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[00281 To verify the contents of the DMA, it is checked whether the contents of the 
four DMAs, i.e., DMA1, DMA2, DMA3 and DMA4, are the same. 

[0029, As shown in FIG. 3, check items for verifying the DDS in the DMA inch* a 
DDS identifier, a disc certification flag, a DDS/PDL update counter, a number of groups, a 
number of zones, a location of a primary spare area, a location of a first logical sector 
number (LSNO), a start LSN for each zone, etc. 

[0030] It is verified mat the DDS identifier is "OAOAh." It is checked whether the 
value of the bit position b7, which indicates in- P rogress/not i„-progress in the one byte of 
the disc certification flag, is "0b." If the va,ue of the bit position b7 is "0b," mis indicates 
tha, formatting is completed. If the value of the bit position b7 is -lb," this indicates that 
formatting is in progress. Accordingly, when the value of the bit position b7 is ■ lb, th,s 
indicates that formatting is a failure. In addition, it is checked whether reserved b.t 
positions 06 through b2 in the disc certification flag are all "0b," and it is checked whether 
the value ofabitpositionbl indicating a user certification flag is "0b." I, is also checked 
whether the value of a bit position bO indicating a disc manufacturer certification flag ts 



"0b." 



[0031] To verify the corresponding DDS/PDL update counter, it is checked whether a 
value M indicating the DDS/PDL update counter value is "0," and whether a value k 
indicating the increment of the counter is "1." It is also checked whether the va,ue of the 
number of groups is "OOOlh," indicating that the number of groups is 1. and whether the 
value of the number of zones is "00231,," indicating that the number of zones ts 35. 

[00321 Moreover, it is checked whether the first sector number of a primary spare area 
is »031000h • and whether the last sector number of the primary spare area ,s "0341FFh. 
It is checked whether the location of LSNO is determined based on the number of defects 
registered in the PDL, and whether the start LSN for every zone, that is, the start LSNs of 
the second zone, Zonel, through the 35th zone, Zone34 are determined based on the 
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number of defects registered in PDL. Here, the defects registered in PDL are known 
physica. defects on the C-l disc. Even if other unknown defects exist on the C-l d.sc, they 
are no, considered in tnitiaiization with certification for a test disc. Every sector with the 
known defects on the C-l disc must be registered in the PDL as a defective sector. In outer 
words, through the test, it can be checked whether the structure of the PDL is correct, and 
it also can be checked whether a drive to be tested properly detects defects. 

[0033] It is checked whether the remaining reserved areas (byte positions 396 to 2047) 
in the DDS structure are all "OOh." 

[0034] Additionally, a spare area for defect management on a disc is divided into a 
primary spare area, a secondary spare area and a supplementary spare area. The prnnary 
spare area, which is assigned first when a disc is initialized for replacement of defects, ,s 
primarily used for s.ipping replacement. The remaining spare area can be used as the 
secondary spare area for linear replacement. The secondary spare area, which is used for 
linear replacement of defects occurring while a disc is in use, is defined as a spare area, . 
which has remained after the primary spare area is used for slipping replacement durtng 
initialization. A.ternatively, the secondary spare area may be separately assigned. The 
supplementary spare area is used for linear replacement of defects occurring while the dtsc 
is in use. The supplementary spare area is additionally assigned while the disc is in use 
after initialization. 

[0035] When a spare area for linear replacement is lacking during the use of a disc after 
initialization, a supplementary spare area for linear replacement is assigned in such a 
manner that the supplementary spare area is gradually increased by a predetermined stze tn 
a reverse direction starting from the end of a logical volume area in a file system. The 
supplementary spare area is also used in the reverse direction starting from the end of the 
logical volume area during linear replacement. 
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[0036] As shown in FIG. 4, check hems for verifying the PDL structure in una DMA 
L Je a PDL identifier, a number of entries in the PDL, an integrity of the PDL entr.es 
and an un-used area. 

,0037, It is checked whether the PDL identifier is -0001b.- The number of entries in 

d.fferently on each disc during manufacture. To verify the integrity of PDL entnes^ an 

type is -10b" indicating a Gl-lis. of defective sectors which are detected during user 
certification. The defective sector numbers in the PDL are written in ascending order. 
After PDL entries corresponding to the number of the known physical defects are a» 
written, and al. information on defective sectors occurring differently on each 
manufacture is written, it is checked whether the remaining un-used area ts "FFh. 

[0038, As shown in F.G. 5, check items for verifying the SDL structure in the DMA 
indu de an SDL identifier, an SDL update counter, a star, sector number of a secondary 
spare area (SSA). a totai number of iogica, sectors, a DDS/PDL update counter, a spare 
1 ful, flag, number of entries in the SDL, an integrity of the SDL entries, an un-used 

area, reserved areas, etc. 

[0039] It is checked whether the SDL identifier is "0002h.» To verify the 
corresponding SDL update counter, it is checked whether a value N indicating Che DL 
update counter value is -0." and whether a vaiue k indicating the increment of the SDL 
update counter is -1.- To verify the corresponding DDS/PDL update counter, ,. ts checked 
whether a vaiue M indicating the DDS/PDL update counter vaiue is "0," and whether a 
value k indicating the increment of the DDS/PDL counter >s -l.' 

[0040] In the case of initialization with certification, it is checked whether the star, 

t0 me size of a secondary spare area, which is designated by the user during intt.alrzatton. 
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The spare area tail flag must indicate that the secondary spare area is no. toll. The number 
of entries in the SDL must be set ,„ »00h/ which is a value usually indicating mere .s 
none Moreover, because the tota. used area of the SDL is known, if the number ofentr.es 
in the SDL is checked, the size of the un-used area of the SDL can be determined. 
According, it is checked whether the size of the area of the mirror file of the C-l d.sc 13 
is equa, to the size of the un-used area of the SDL, which is known based on One number of 
entries in the SDL, and it is a,so checked whether the un-used area is set to "FFh." Also tt 
is checked whether the expected values of al, the reserved areas are ■«*. ■ However, when 
the state of a C-l disc used in a test is very bad, an SDL entry may be generated. 
Therefore, it is preferable to use a C-l disc which is in a sufficiently good state. 

t0 0411 FIG 6 shows the drive to be tested 110 having a light source 22 to emit light, a 
focusing element 24 to focus the light from the light source on a disc D, and a controller 26 
which control the light source 22. The verification process described above seeks to 
verify the proper operation of the controller 26. 

[0042) As described above, the present invention easily verifies that a recording and 
reproducing apparatus properly translates and processes DMA information which ,s 
generated after initialization with certification, using a test disc with known phystcal 
defects. 

[0043] Although a few preferred embodiments of the present invention have been 
shown and described, it would be appreciated by those skilled in the art that changes may 
be made in this embodiment without departing from the principles and spmt of the 
invention, the scope of whtch is defined in the claims and their equivalents. 
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